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DOCUMENT- IDENTIFIER: US 20010033861 Al 

TITLE: Liposomes containing an entrapped compound in supersaturated solution 



Detail Description Paragraph (36) : 

[0071] The liposomes for use in this study were prepared in the presence of ethanol 
during the first stages of liposome formulation and a study was performed to 
determine the effect of ethanol on the solubility of cisplatin . Hence, the 
solubility of cisplatin at 1 and 8 mg/ml at room temperature and at 65. degree. C. in 
0.9% NaCl and in 20% ethanol in 0.9% NaCl was examined. At 1 mg/ml, cisplatin was 
soluble under all conditions, while at 8 mg/ml, most of the cisplatin precipitated 
at room temperature, yet was mostly soluble at 65. degree. C. Lowering the 
temperature back to room temperature led to the precipitation of most of the 8 mg/ml 
of the cisplatin, in both the absence and presence of 20% ethanol . Thus, it can be 
concluded that the presence of 20% ethanol did not improve the solubility of 
cisplatin. NMR measurements indicate that the solubility of free cisplatin in the 
aqueous phase is limited to .about. 2 mg/ml, and is increased upon a rise in 
temperature to 60. degree. C. The NMR experiments show detection of a peak whose 
integration is proportional to . about . 2 mg/ml, whereas the insoluble platinum 
precipitate is in fact undetected. In the case of the liposomes, nearly all the 
cisplatin accounted for by atomic absorption is soluble in the intraliposomal 
aqueous phase, which suggests that the intraliposomal concentration is higher than 2 
mg/ml, which is the solubility at room temperature. It was found that in spite of 
the fact that the concentration of cisplatin during liposome preparation was above 
the solubility at room temperature (or 4. degree. C), nearly all the cisplatin in 
the liposomes behaved as if soluble in the intraliposomal aqueous phase. From the 
solubility studies it is clear that ethanol is not responsible for the higher than 
expected drug-to-lipid ratio. 

Detail Description Paragraph (62) : 

[0097] The warm lipid solution was rapidly added to the warm (63 -67 . degree , C.) drug 
solution, with mixing, to form a suspension of liposomes having heterogeneous sizes. 
The suspension was mixed for one hour at 63 -67 . degree . C. The cisplatin 
concentration in the hydration mixture was 7.2 mg/ml and, at this stage, 
approximately 30% of the drug was encapsulated in the liposomes . 10% of the total 
solution volume was ethanol and the total lipid concentration was 150 mg lipid/ml. 
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DOCUMENT- IDENTIFIER: US 6126966 A 

TITLE: Liposomes containing a cisplatin compound 

Detailed Description Paragraph Right (13) : 

In the method of the invention, liposomes containing a cisplatin compound are 
prepared by adding to a heated aqueous solution of a cisplatin compound a mixture of 
vesicle-forming lipids containing between 1-20 mole percent of a vesicle-forming 
lipid derivatized with a hydrophilic polymer. The lipids are dissolved in a suitable 
lipid solvent, such as ethanol , methanol, chloroform or mixtures thereof. 

Detailed Description Paragraph Right (16) : 

In the example detailed below, the vesicle-forming lipid HSPC, the derivatized 
vesicle-forming lipid PEG-DSPE and cholesterol are dissolved in ethanol heated to 
about 65. degree. C, just above HSPC phase transition temperature's between about 
52 -60. degree. C. An aqueous solution of native cisplatin is heated to between 
63 -67 . degree . C. The solutions are mixed together to form liposomes containing the 
cisplatin compound in entrapped form. The method of the invention achieves a high 
encapsulation of cisplatin, typically encapsulating between 10-20 .mu.g drug/mg 
lipid, and provides liposomes having, in addition to the outer surface coating, an 
inner surface coating of hydrophilic polymer chains, with the cisplatin compound 
stably entrapped within the liposome . 

Detailed Description Paragraph Right (107) : 

The warm lipid solution was rapidly added to the warm (63 -67 . degree . C.) drug 
solution, with mixing, to form a suspension of liposomes having heterogeneous sizes. 
The suspension was mixed for one hour at 63 -67 . degree . C. The cisplatin 
concentration in the hydration mixture was 7.2 mg/ml and, at this stage, 
approximately 30% of the drug was encapsulated in the liposomes . 10% of the total 
solution volume was ethanol and the total lipid concentration was 150 mg lipid/ml. 
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L6 ANSWER 1 OF 3 8 MEDLINE DUPLICATE 1 

AN 2002060110 MEDLINE 

DN 21646649 PubMed ID: 11786911 

TI Nanocapsules : lipid-coated aggregates of cisplatin 

with high cytotoxicity. 
AU Burger Koert N J; Staffhorst Rutger W H M; de Vijlder Hanke C; Velinova 

Maria J; Bomans Paul H; Frederik Peter M; de Kruijff Ben 
CS Department Biochemistry of Membranes, Center for Biomembranes and Lipid 

Enzymology, Institute of Biomembranes, Utrecht University, Utrecht, The 

Netherlands . . k . n . j . burger@bio .uu.nl 
SO NATURE MEDICINE, (2002 Jan) 8 (1) 81-4. 

Journal code: 9502015. ISSN: 1078-8956. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Priority Journals 

EM 200201 

ED Entered STN: 20020125 

Last Updated on STN: 20020131 
Entered Medline: 20020130 

AB Cisplatin is one of the most widely used agents in the treatment 

of solid tumors, but its clinical utility is limited by toxicity. The 
development of less toxic, liposomal formulations of cisplatin 
has been hampered by the low water solubility and low 
lipophilicity of cisplatin, resulting in very low encapsulation 
efficiencies. We describe a novel method allowing the efficient 
encapsulation of cisplatin in a lipid formulation; it 

is based on repeated freezing and thawing of a concentrated solution of 

cisplatin in the presence of negatively charged phospholipids. The 

method is unique in that it generates nanocapsules, which are small 

aggregates of cisplatin covered by a single lipid 

bi layer. The nanocapsules have an unprecedented drug- to -lipid 

ratio and an in vitro cytotoxicity up to 1000-fold higher than the free 

drug. Analysis of the mechanism of nanocapsule formation suggests that the 

method may be generalized to other drugs showing low water 

solubility and lipophilicity. 
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AB Liposomes formulations for i.v. administration contg. a poorly 
water-sol. active agent in the lipid bilayer of the 

liposome and/or entrapped in micelles within the liposome interior space 

are designed to maximize the amt . of active agent that can be carried by 

the liposomes. The bilayer membrane comprises a vesicle-forming 

lipid and an amt. of hydrophilic polymer-derivatized 

vesicle-forming lipid and/or cholesterol sufficient to inhibit 

fusion of the liposome membrane with an active agent -lipid 

surfactant aggregate entrapped therein and thereby preserve the phys . 

integrity of the liposomes. The hydrophilic polymer is e.g. PEG, 

poly (lactic acid), poly (glycolic acid), lactic acid/glycolic acid 

copolymer, or poly(vinyl ale.) . For the lipid bilayer to be 

stable in the presence of micelles, the micelle- forming surfactant must 

have a low crit. micelle concn.; a suitable surfactant is 

monooleoylphosphatidylcholine (MOPC ; crit . micelle concn . . apprx .3 . mu . M) . 
Thus, taxol was solubilized by incorporation into MOPC micelles in a 1:5 
molar ratio. Liposomes produced at a l-stearoyl-2-oleoyl-sn-glycero-3- 
phosphocholine (SOPO/MOPC mol ratio of 16:4, contained .ltoreq.1.7 mM 
taxol after extrusion and cleaning, compared to 0.5 mM for SOPC liposomes 
in the absence of MOPC. Incorporation of cholesterol stabilized the 
liposome bilayer; the optimal SOPC/cholesterol ratio was 2:1. 
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CS Univ. of Pittsburgh. 

SO Diss Abstr Int [B] , - (1995) . Vol. 56, No. 1, pp. 187. 

ISSN: 0419-4217. 
DT (THESIS) 
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LA English 
EM 199605 

AB Most antitumor drugs are nonspecific in their action, and the systemic 
toxicity arising from their nonspecific localization often limits the 
effectiveness of current cancer chemotherapy. Many water-soluble 
antitumor drugs have been examined in liposomal formulations to improve 
the specificity of the drugs. However, problems in the liposome 
preparation, such as poor encapsulation efficiency of the drug and low 
stability of the preparation, have been major obstacles in their 
application. In this study, lipophilic derivatives of antitumor drugs were 
developed by chemical modifications and formulated in different liposomes. 
The goal of this project is to develop a liposomal system for efficient 
delivery of lipophilic antitumor drugs to the target sites other than the 
reticuloendothelial system (RES) in the spleen and liver. Two different 
modes of liposome targeting were examined in these studies, including the 
passive targeting with long-circulating liposomes to the tumor residing 
outside the RES organs and the active targeting to the lung using 
antibody-directed liposomes or immunoliposomes . Lipophilic derivatives of 
several antitumor drugs including Ara-C, Adriamycin, cisplatin, 
and f luorodeoxyuridine were efficiently incorporated into liposomes with 
various lipid compositions . Studies using a mouse lung 

endothelial model showed that several lipophilic antitumor drugs can be 
delivered efficiently to the lung by formulating them into lung-specific 
immunoliposomes. Furthermore, studies using a mouse lung metastasis model 
and a lipophilic derivative of f luorodeoxyuridine , 3 ' , 5 ' -O-dipalmitoyl -5 - 
f luoro-2 ' -deoxyuridine (dpFUdR) , demonstrated the effectiveness of 
immunoliposome -mediated organ-specific delivery of dpFUdR in therapy of 
lung metastases. On the other hand, studies using a lipophilic derivative 
of cisplatin, cis-bis-neodecanoato-trans-R,R-l, 2- 
diaminocyclohexane platinum (II) (NDDP) , showed that NDDP can be 
formulated in long-circulating liposomes without compromising their 
ability to remain in the blood circulation for a prolonged period of time. 
NDDP exhibits in vivo antitumor activity only when formulated in liposomes 
containing amphipathic polyethyleneglycols which confer both prolonged 
circulation of liposomes and enhanced cytotoxic activity of liposomal 
NDDP. Besides the traditional antitumor drugs, recombinant tumor necrosis 
factor-alpha was also shown to be efficiently incorporated into 
long-circulating liposomes upon chemical modifications with a phospholipid 
and to exhibit an increased half -life in the blood circulation. The 
described approach can be used to improve already well -characterized 
antitumor drugs. (Full text available from University Microfilms 
International, Ann Arbor, MI, as Order No. AADAA-I9521399) 
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AB Pharmaceutical liposome of compds . which are poorly sol. in aq. solns . are 
prepd. by dissolving the compd. and a liposome -forming lipid in 
an aprotic solvent such as DMSO, optionally contg. a lipid 
-solubilizing amt . of a lower alkanol, and either injecting the resulting 
soln. into an aq. soln. , or the aq. soln. into the resulting soln. 
Amphotericin B (I) and chloresterol were dissolved in DMSO : EtOH 7:3 mixt . 
and the soln. was injected into a lOmM Hepes buffer pH=7.4 at 3 0. degree, 
to obtain liposomes having diam. of 451 nm which were dialyzed vs. distd. 
water. The above liposomes at 6-9 mg/kg/day were as effective as 
4.5 mg/kg/day free I in immunosuppressed rabbits infected with Aspergillis 
f umioatus . 
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AB Empty liposome vesicles are prepd., contg. water or very dil. 

solns. encapsulated therein. These empty liposomes are suspended in a 
carrier liq. contg. the active ingredient and incubated at a temp, above 
the lipid transition temp. The liposomes are loaded by 
transmembrane permeation. Liposomes manufd. from hydrogenated soy 
lecithin and di-Na dipalmitoylphosphatidate were incubated with an aq. 
iopamidol soln. , at 60. degree, for 3 0 min to obtain liposomes with 1/ 
lipid ratio of 3-5/1 mg. The liposomes were stable after 10 min 
heating at 130. degree.. 



